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(57) Abstract: The present invention relates to a voltage balancing control method for a modular multilevel converter, characterized
in comprising the following steps: 1) Determining whether an arm current flows in a positive direction or a negative direction; 2)
Finding the sub-module with the highest capacitor voltage amplitude from sub-modules in the output state while finding the sub-
module with the lowest capacitor voltage amplitude from sub-modules in the bypass state; 3) Determining whether to operate or by-
pass the sub-module. The method eliminates sub-module switching randomness, reduces sub-module switching frequency, and the
proposed sub-module capacitor voltage balancing control method is more suitable for applications in the field of a high-voltage
large-capacity converter with large numbers of sub-modules.

&0



WO 2012/126160 A1 W00V T O A O

CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HR, HU, #3240 4.17 (7=

IE, IS, IT, LT, LU, LV, MC, MK, MT, NL, NO, PL, PT, . e W N ’
RO, RS, SE, SL SK, SM, TR), OAPI (BF, BJ, CF, CG, ﬁ?%mkﬁﬂ%iﬁ%$mm%%ﬂpwu
CL, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, 17(1i))

TG). REERAT:
—  EIEERR R GEAEE 21 %403)-

67) HE.

—APBIEL RS IR R R i, AR U R DRITEE IR AT 1O IE TS LR T s 2)3k
Ak T RS BT AR DR F 5 r R R B e ) R, [RTI 452 EE h T 55 R A 7 v FL TR R (2 AR I ) TR
P 3) AW R TR TAURBEA TN, BB . 207 EH A T PRI DI RBIE M, BER T PRI IT o, 12
H A TR s A e R B T T VA & A N T TR R A B R R B R AR AR U



WO 2012/126160 PCT/CN2011/001813

_ﬂ*;ikﬂ'.g lﬂFF:um.%E E‘Jiﬂl—?"ﬂﬁ%

BAR G
AR R dl i, By, RSN LT %

HEREAR

B2 AR RSB FERABCE. SIENEAESNERSFRLEAS
B, EETRBMEEET, AT RIERSLD BFRRENTEREEZTT, &
S5 RS LA AL I S B T i

(1) S M0 7 A B RS PR B HFBATHER s (2) IR BB s LT 1, AL SO0 #F
BRI R AL (3) ZEMUR I HIB)MERT, R A TR R, WK
P, 750 FEL PR P 38 V80 PO DU B0 A AT R 0 P R - G SRR PR A BB, A
AH R PRINGUFF 3530 N AH I 4508 1) 7 AR

BRAEG T EFERKRA:

Wk, WHEEFERHRTRS, AP RLNZ], FRESVIEEY
WK, ATREE KB FRIBYIRATERER. HARTHE TR IR, N2
I AR G TR LU R S ELR FBURIEE s T A R 8 MO TT SR AP 2
TR TEK AR BN, AR TR A AR AT e g RN, X4 me i b
EHE); BYPREFEREN FEIGEE, N5 R BRI

HK, THROBEVISRRR, FH7EFRANIFRERNITRBRRK, BK
THRIMLZ B P HRR SN ERBERENER.

B TR RO R R AR AR RN E THRIREIR 2, X FHRE
AR BIAHT R E S ARE MR E, XSEMRIEHFIINBRIER, FFEHK
L i R R A R S

KYNAE

AR HET, XU BARIFIER L s, R —FBRALZ P 2R A%
FIIE eI, % IR S FF S R i [ F PR AT a0 TR, SERE TR
PTARIRA, BRRARIFRITT AR

AR R A A — i Btk 2 AT AR IR AR A 38 R4 U7 v, HRRIEAE T 848 DL D IR:



WO 2012/126160 PCT/CN2011/001813

Uy TR HLAY 77 160 4 F 7 10 R 7 T

2) oAb T4 IR A 0 TR el o 2 oL T B 0 TR B, (R H AL T S5 BR
A 0T 5 o o T L R R

3) PG R T TR T SRS B

AR R 605 — LR B TS SR R P v, S R T
71, WU B PR A TR A T AR AT S A, MR UL TR &0 T
e L 7 AT MR AL 0 T AR, DT 4Rt T 55 B A 0 T e o 2 L L B
60 T Bk

AR (L0 5 AR B AL 2 R PR B M IR v, ERFE T h T
FIIIRTER T, I SRARRE AU N, EDH AL T 55 BR A TR B LR A,
I T 35 AR A TR 4 1 P TR T RSB

AERRRE LA T T WA T, SRR T, BRE A T4 HOR A T
Hebb 35 Bk A, TULAAE T4 IR A B0 TR e R 2 UG B 0 TR SR 58

AR R AL S = R AR AL R PR S B L T v, TR P I
IR T IR B TG ATH S5 BB AT, I A0 T R &S T8
b P K TR H s BB, I SRR R PR, T B TR 5 40 55
B A TR A R B (AR TR AR e, BB R, MR AT b
BT

A S (L1 35 DU R34 M BEER AL PSR B R R v, S LR HL 0 6
T, TR A T R AR TSR A0 R AT B, MR A T PR AR T
45 i P TEOB (E B 0 TRE R, IR 4R th T S5 BOR AR TR e 28 L B 2
BiHT R

AR (LA 25 4 R R L PR B MO S TR0, ZEARE PRI S
LT, R T, BV AT S EOR A TR O AR )
I T35 B AR A TR 4 P L TR 9 0 TR

(R AT G007 AR, B SRPE PR D, R T R AR T4
Bk O 5 BORAS, UL T4 IR A0 T I o L8 b IR ARG T 0855 .

KRR 5 I I —FO LI 2 o T ARV B RO R BT, ZERF B Pt
GO, 0B B TR AT B SS BRMERT, AN AL TH R A T
Bt A R i ME R TR I R RORRAE, BB A A, TSI TR S A
FHBRA T BB A DR E R PR, MREH B R R, WA



WO 2012/126160 PCT/CN2011/001813

11 Lik etk

AR IR S-EIE R SR 2 TR RS M B R HITE, SRR T
Beep g Horp—A™ IGBT il

AR IR S )\ R L 2 PRI 3R I B IR A 7 VK, Bk 1GBT A2 5 4
F_EJ5 ) IGBT ik,

B RR i RS ra i AR AT e r, SR A T R A TR SR
FL 2 P L R M B o0 0 T AR R, DB R H A0 T S5 R A B F R th AR A FRUR IR E B R K 1
Bidh, SRR RS A, AL T 55 R A I AR R ool LA R T AR IR A T AR
PN 0 AR AT D, T AT R A B PR R A A R R i A T AR R
e, IR AR R, RIWTAL T IR A B TR R A R E R R KR
A ERI MR, RS ERE, MBS 4T B RRA TR P RARL
S E B AR AT IR AT e, RBEBHRE, WRE& TR TRREAZE;

i BAT R PR IR R AT AR, TR A T PR TR R P i A LR R E A
(G I A5E ke, [ Ak T 55 DR A 1 T AR B o rE 7S PR IS IR B B A T AR JRATRE
FEERT I I, AL T 55 B IR A% T AR ool PR LG B s R T RREER BN s IR E
g D, T A A T4 R A B AR B bl rU ORI A TR ER S5 % s I R
PRI AN AS, BT A T R A I TR B i) U PR S A B /M R AT EE M 45 S R BRME
A0SR A R PRAE, TN R 5 A 55 IR A R R o rRU A L TR B B U EA TR
Axtth, MPERGEERE, WRES THERERTEREAE,

SHAERM, ARPRMEN—FBEILE B PRRSEYERETERFUT
(N8

I ZIE T THOERIGPIIERTIR A, ENE L P AR %), A48T FRER DI
AL, BRICT TREREITRAE;

2. EVRE HCF AR, T DUBE AR TR R AR, RIEFRRAA IR
e fELAE — e T [ Y

3. fE TR AR, (UERBARLBER K. RAORTHEE, TR TH
Bl asm S A, 0] DU SNSRI RS R R, WD T Al P R RO RER T
PR 5l 28 X A S 5 EREREE, RS AR NIs AT PERE;

A, AJFERRHN TSR AR ERTE T E S NA T FHRREERZ &
JE KRR AR A S



WO 2012/126160 PCT/CN2011/001813

Bt Pl 5B

B 1. AR BIR ML) — PR AL £ T AR R RS FI I RS T - B AR A BIERE IR
P

K 2. AKBAIRGLA R EAL £ P ARG 8% 1 R 3R 7 v - 55 B R A BB R TR
PRI ;

K 3. Ak B — PR ER Ak 2 i E AR IR AR Y [ FE I T VA MMC (R ER{k 2 A
AR SR ER,
B, Ti. IGBT Bitk, T2. IGBT #itk, D1. Vi k4, D2. 4E9 —#kiE, C. /&

FARSE T 2

BT 308 I B P 5 i B9 A 2 T2 3t B — S Bl Ak, 55 FL ST A 0 28 340 TS 44 7 Y
B0 AR B

SEHER] 1

AL R 2 FV AR R AR R IR T, BRUT DR

1) AW FRIALIY 5 (8] 2 T 7 )38 A2 B 5 1)

2) AL T bR A 0 TR SR e R PR R 5 o ) AR B, ) 4R A T 55 IR
A TSR L2 PRI OR ESR AR 1 FARER

3) AR TN TR AT RS Bk

HARBRAET

WA FOARL Y 7 (] 5

G SRR PR R TE 7 1, IR AR AL T R AR TR A A BEAT R AR, R
&b T4 DR A A AR e A PR MR v ) T AR, [ B L A T 55 B R AR ) A
v vt 75 v T e (i R ARG 1Y) F AR

(R A T IR T, AR PR g, BG4 T 5 B RE I TR
B R B HOIRAS, UM AR T 55 BRI F R o r 2 PR BB TR RN

e L T 7 M AT T, W RARES P b, BN AL T4 RS I TR
P b 57 HOIR A, AL T4 AR A TR ot i 25 i TR B e 0 T AR B S5

CENFES PN IR MRS, R T BN PR IT RN B B R E RS, AT
R T4 R A T BER R A FUR B K R TR A ERRRE, R 4 e IRME,



WO 2012/126160 PCT/CN2011/001813

DULKE I F AR 5 b F 55 BOIR A T R b LR AU IE(E B R M BEA TR AR, R H
HFRAE, AT LR,

QARSI S ], AT R AL A R A B AR R R AT IR,
Tt A IR AR A R R S R R IR (B B AR A R, R 4R AL T B BRAM T
AR L 7S L e v 1Y) T ARBR

CEMFE AR 57 MK AR TS, IR T e 0, B AL T R ORI 7R
PG A AR A, WAL F 55 R A AR A i A UL B i 1 F RN

TEMFR AL GO T RRGER T, W SR AP s>, B AR T e R A B A
Pkt g S5 R A, AN A T HEOR A K T AR R ool 5 FRUTR B AR ) AR B 5 %

TENFE AN 75 MR RTIR T, R AR ES PR T RN S5 AR e n, Al
Kb F 4 R A R TR A R B ME R T A E R IRME, R H 45 IR1E,
WIPKE T BB 5 Atk 55 IR A T B o e 75 LTI (B B o AT IR A e, I RRH
HRAE, WA AT Bk k.

BN AR o —4> 16BT T, Wl 1 Frow, BIGE 1 ik T EJ5 ) IGBT
R FIE .

ML % RS R — R 0 % 0 RS, SRS 1 BT,
AR 2% ] AR A V5 A B R s FRSPE 8, &S T s [ K Uy AR AR i i

EE Ty, EdEH PR D &I RS E M T, TRIENAFF TR
Ao U FESP T @, T2 KW, BFE s FRESLAE R A, Rt
TRHRA . SR TL KB, T2 B8R, FHREIBAESER, WG T
FEARA. BIMIFARWE 1 iR, SWERRAIE, & THHRERTFERIAEER
ML, b F AR A P AR FE A B T A

Kl 3 BrR, SR BEA RS (Modular Multilevel Converters, MMC) HizN
MM, FMIEH 0 AR TERAR, 8NTERNSGHIE 1 iR, TiF
FABATRLRE, HFE R SRART MNC (0 U I IR AR oh % R TR A
TEIEHE TS, 40 WC FRERET/ERASE AR, wE 1. B2 Fir.

HRA: T (PR LR IGBT) JT, T. (FREH VS IGBT) XM
TEXFRAT, Sl AP ERR RN (il 1 ABRFR), BBt sR —mE
DI AL, STAUAZEM: MMAMH AR (E L AEFTR), miEEd 11
AT AL NI A TR T ), AR i R R BRI PR ARG,

5



WO 2012/126160 PCT/CN2011/001813

1 = PR AR AR TR B R R RS

FlARA: T, TR LARE 18T X, T, (TR AR 16BT) Tl
FERFRRAF, AT AR AREIN G 2 KEFUR. IR T2 %
R TR, I R AR D2, R FRCRRRA, R IR R,

TR LA T, =0,

Y MMC HRBE IR IE 7, W 3 BTR, UM IO TERS, TR TR
WA, RAHEIEET R, SR RO U, A TR R A T AR S K
L, 7T (R

{EIF BB TR, A TREAL THHUR SR RIR R, T ELZER R A
IR K MEAAR . AT B 28 PR ORI % AR ). 3308 5 MM
b & TR A TR T, AL PR A T R, Bt TR A
RUT R RT, HETT 78 MMC Toi Hr R R BT

I MMC (934 I BB TT LA RATEAE MMC TE 333 4T R b 4 TR 1) L 25 Pl R 49 7E
—EREA, BRI WC B T SEE T .

BT A e DA SR A (S CA S I A SR WA RO BOR 7 ST IR OB ], IV 2 I B e
R AR TAREAT T AR BENE, BB U A R AR N S BB AR . BRI Bl 0 15
i SR VT LA A 5 A 1) LA S i 77 A A8 ol T R R, X 288 AR SE 3 R B B A i I ot
WA AR ER AR VTR W o



WO 2012/126160 PCT/CN2011/001813

W R E K

v ik 2 AP AR BR 3 IR A 7 i LR ILAE TG LU T D3R

1) HIWH S RV T 18 DR TF 5 T3 R 407 17

2) $R AT A R A I A SR o L 7 PR MR (0 o T ARR, R B e 40 T 55 IR
AT A R IR E R KA FAESR;

3) IR TR TR BT BN BT B HRAF

2 MUEBCRIZE K 1 Bk i RRERL £ F0 P AR 88 I35 I 42 6 20, AR AR T

QR PR IR T ), AR FRLIADR A T R A TR R R AT FE R, T
TR AT RS AR P A UL IR (B R i B TAER, R 4k A0 T 55 BRI 7
B A LR E B R TR

3. ARAGACRIZE K 2 BTk mAR AL £ FE S AR R8s 38 s #5815 A LA IEAE T

R RN IR T M RTR T, A SRARE PR s n,  BURRAL T35 MR A B FE
Bk R iR A, AL T 55 BOR A B T B oy U L IR B AR AR P AR

TEAFEE AR N IR T MM RG4R T, W SRR P o, BIOREAL T8 DR T
B3k 52 ORAS, A AL T4 HORAS B 7 R A 4 F 2 L L B 11 PR AR BR S5 3

4. MUEAURIESR 3 ATIR BB £ 10 P AR IS 3 T 5 1R 05 1, HURF AR AE T

FENF S LA IE 7 M RTER T, W SR T5 0 TR BEAT BN BSOS BB AR RS, I
S0 T HHR A I AR B PR PR ) B KB R TR 1 45 8 PR, 4 SRl 4 5 BRAEL
DUl sk TR 5 A0 T 55 B R A b rE A AL R IB (E R R BT IR AN i, R EHE
HBRAE, WA FTREAT b #RAE,

S MU BCRIZESR 1 BTk MR £ 0 AR 88 A3 T 42 0 5 v, HAFAEAE T

NSRBI G T, AR RN A T R A B B A A AT, U
$R AL T4 R A 1 AR o v 2 R IS R B BB I ) T BB, IR I 3 o 40 F 55 BEAR AR T
FE P A A TR (B A = ) T AR

6+ MR ZE SR 1 ATk AL £ B T AR L 88 A 38 e 42 1 5 v, HAF AR AE T

TR P OT AT SR T, A SR i P g n,  BIRS AL T 55 B ) TS
Bk o i R A, AL T 55 BRSO TR b i vl 72 vl L B 8 B AR BRI 5

TERFRS FRUIE A S TR TR F, SRS rE T e R s, BIDRR AL T IR A& B 7
Yl ok 52 BRI MAL T R A B AR SR b 2 vt 2 FEL I B AR A T AR 55 B

7



WO 2012/126160 PCT/CN2011/001813

7. ARITBCRIE SR 1 AR AR 2 Ao P20 U 28 Y S8 SR 42 W0 7 R, AR IR AE T

TEMFES AN ST M RTIR T, WURAN TR BN TR AT BN 5S B R AR IS, H BT
ke Fha R AR PR AR B/ MERSTE S ERRE, mREHS ERE,
DU SR B 5 A 55 B otR A T R o AU PR R (L B & A TR A e, tn R BAT R
HARE, WIATH#HIT FidERE.

8. MUIERCRIE R 1813 50 6 Arid M HL % i P AR I 8% i 38 e 4 ) 77 v, LR 1R A
TR N TR P H h—> IGBT kT,

O, MRIMAFIER 8 FrikBIE L 2 f AR GRS 1 3 I #5817 26, FURFAEAE T T ik
IGBT B AT EJ7#) IGBT k.



WO 2012/126160 PCT/CN2011/001813

1/1



INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2011/001813

A. CLASSIFICATION OF SUBJECT MATTER

HO02M 7/12 (2006.01) 1

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

IPC:HO2M3/-; HO2MS5/-; HO2M7/-; H02J3/-; GOSF1/-

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

arm, current, charg+, discharg+

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CNPAT;CNKI ,WPLEPODOC,IEEE: modular multilevel converter, inverter, capacitor, voltage, balanc+, bypass, bridge

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

PX CN102130619A(CHINA ELECTRIC POWER RES. INST.)20 Jul. 2011(20.07.2011) the 1-9
whole document

A CN101860203A(UNIV. ZHEJIANG)13 Oct. 2010(13.10.2010)the whole document 19

A (US2009/0102436A1(VALDERRAMA, Gerardo Escobar et al.)23 Apr. 19
2009(23.04.2009) the whole document

A US2009/0196078 A1 (GRUBER, Rainer et al.)06 Aug. 2009(06.08.2009) the whole 1-9
document

A US2011/0019449A1 (KATOH, Shuiji et al.)27.1 H 2011(27.01.2011) the whole 1-9
document

A Ding, Guanjun et al. Submodule Capacitance Parameter and Voltage Balancing 19
Scheme of a New Multilevel VSC Modular. Proceedings of the CSEE. 25 Oct.
2009(25.10.2009), Vol. 29, No. 30, pages 1-6

X Further documents are listed in the continuation of Box C.

X See patent family annex.

* Special categories of cited documents:

“A” document defining the general state of the art which is not

considered to be of particular relevance

“E” earlier application or patent but published on or after the
international filing date

“L”  document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

“O” document referring to an oral disclosure, use, exhibition or

other means

“P” document published prior to the international filing date
but later than the priority date claimed

“T” later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

“X” document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to involve
an inventive step when the document is taken alone

“Y” document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such
documents, such combination being obvious to a person

skilled in the art

“& "document member of the same patent family

Date of the actual completion of the international search

12 Jan. 2012(12.01.2012)

Date of mailing of the international search report
09 Feb. 2012(09.02.2012)

IName and mailing address of the ISA

State Intellectual Property Office of the P. R. China
No. 6, Xitucheng Road, Jimenqgiao

Haidian District, Beijing 100088, China

[Facsimile No. (86-10) 62019451

Authorized officer
DONG, Yan
Telephone No. (86-10) 62414161

Form PCT/ISA /210 (second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT International application No.

PCT/CN2011/001813

C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Multilevel Converters. IEEE TRANSACTIONS ON POWER ELECTRONICS. July
2009, vol.24, No.7, pages 1737-1746

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A [Liu, Zhonggi et al. VSC-HVDC System Based on Modular Multilevel Converters. 1-9
Automation of Electric Power Systems. 25 Jan. 2010(25.01.2010), Vol. 34, No. 2,
pages 53-58
A Makoto Hagiwara et al. Control and Experiment of Pulsewidth-Modulated Modular 1-9

Form PCT/ISA /210 (continuation of second sheet ) (July 2009)




INTERNATIONAL SEARCH REPORT

International application No.

Information on patent family members
PCT/CN2011/001813
Patent ]?ocuments referred Publication Date Patent Family Publication Date
in the Report
CN102130619A 20.07.2011 NONE
CN101860203A 13.10.2010 NONE
US2009/0102436A1 23.04.2009 NONE
US2009/0196078A1 06.08.2009 EP2088668A2 12.08.2009
DE102008007658A1 13.08.2009
US2011/0019449A1 27.01.2011 CN101964596A 02.022011
JP2011024392A 03.02.2011

Form PCT/ISA /210 (patent family annex) (July 2009)




) TR I
PRiE R & PCT/CN2011/001813

A, ETRYHZE
HO2M 7/12 (2006.01) i
¥ IR E B & R 93 SR (IPC)BR 7 [R)IN 2 FE ] 8 43 2R TPC P 4328

B. &GN

T 2R () fe A PR B SCHR (b B 73 R AR B 7 55 )
IPC:H02M3/-; HO2M5/-; HO2M7/-, H02J3/-; GO5F1/-

L A 2R U A AR Bk 55 M1 PR B SCHR L Ah AR G 28 SRR

72 [ s 2R I A ) 1) P 500 R (Rt P A R A A 2] I D )

CNPAT;CNKIREERAL, 25 H P AR Ui % A e %, e e 8% J0 AR 8% F 2%, i IS B4 187 -t 49 1, 55 B AP R R UL, 7 17, 7 P TR
H

WPILEPODOC.,IEEE: modular multilevel converter, inverter, capacitor, voltage, balanc+, bypass, bridge arm, current,

charg+, discharg+

C. XX
KA SIRSCAE, BN, FEUIAHOCBIR HH R BUR) 2 5K
PX CN102130619A(H E L R0 9T88)20.7 A 2011(20.07.2011) % 3C 1-9
A CN101860203 AGHTYLK2%)13.10 H 2010(13.10.2010)% 3 1-9
A US2009/0102436A1(VALDERRAMA, Gerardo Escobar %5)23.4 H 1-9

2009(23.04.2009)% 3
A US2009/0196078 A1(GRUBER, Rainer Z£)06.8 5 2009(06.08.2009)4 3 1-9

A US2011/0019449A1(KATOH, Shuji %)27.1 H 2011(27.01.2011)% 3¢ 1-9

A TIRHES HifLH T VSC TR ASH SR ER P EEIES | 19
200910 H25H, 5529%, E308, F1-67

DA sasopb e © BT R DX o e A
* SIH SO EARZERY, “T” FEREHBARAZ E AT, S5HEAEH, E457T
“A” PHARFRIFRIR R TIE A RIS TR R U 2 PG B R B A S SO
“B” 7EEFREE R S AT HE BB A X7 RFRIRRII S, R EE S, A E SRR
“L” AT BEXTLSC BB SR IR B M S0, BUATRE S — R KA R F A EA BE s
5| SO AAE B 5 A e B 2 At Bk 2 i s “Y” RSO, SR —REE S RIS
FHROSC Can R BT 4E A I HIXPh 45 A0 T AU A A 5 o B 2 T,
“O” W RIOSKATF. . BWREHEHAR TG AT 80t SRR R A B A &R
“P” AAnH T EEFFIEBEETAERMIER AR <& FEE RS
] i 2% SE B 52 A A H 3 [ Frokr R AR 25 1 25 B 4
12.1 A 2012(12.01.2012) 09.2 H 2012 (09.02.2012)
ISA/CN B2 FR IR 2 L - SRR R
FrAE ARG E [ 2 iR BUR 1
e [ L 5O O IR B E R 6 5 100088 gt
fEES:  (86-10)62019451 HiE S (86-10) 62414161

PCT/ISA/210 (55 2 TT) (2009 4E 7 H)



i

PR Rk & PCT/CN2011/001813
C(%£). HXXH
K W SIRSCHE, ER, JEUIHESCBE FHISHIAUR ZE 5K
A PSS TR Z B PRSI RENERE RS BORGEAD] 19
20005 1 H25H, 55344, H2MH, 553-58 71
A Makoto Hagiwara et al. Control and Experiment of Pulsewidth-Modulated 1-9

ELECTRONICS. July 2009, vol.24, No.7, pages 1737-1746

Modular Multilevel Converters. IEEE TRANSACTIONS ON POWER

PCT/ISA/210 FR(55 2 TUEETT) (2009 £ 7 A)




g s 2
af;j;iﬁi " EF[P%%CNZM 1/001813
L LAk ALY S 7k % S
LR S
CN102130619A 20.07.2011 0
CN101860203 A 13.10.2010 0
US2009/0102436A1 23.04.2009 I
US2009/0196078A1 06.08.2009 EP2088668A2 12.08.2009
DE102008007658A1 13.08.2009
US2011/0019449A1 27.01.2011 CN101964596 A 02.02.2011
JP2011024392A 03.02.2011

PCT/ISA/210 F(FEHEE RIFHE) (2009 4£ 7 A)



	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - claims
	Page 10 - claims
	Page 11 - drawings
	Page 12 - wo-search-report
	Page 13 - wo-search-report
	Page 14 - wo-search-report
	Page 15 - wo-search-report
	Page 16 - wo-search-report
	Page 17 - wo-search-report

